Background. Regardless of efforts by the health sector and partner organizations, maternal and child malnutrition is still a challenge in Ethiopia.
Introduction
Eighty-five percent of the population of Ethiopia is employed in agriculture [1] . Efforts by the Government of Ethiopia and by donors have reduced the number of people at risk of famine, but per capita income is still among the lowest in the world. A survey completed in two agroclimatic zones in January of 2011 using the Household Food Insecurity Access Scale (HFIAS) found only 17.7% of 1,094 randomly selected households to be classified as food secure [2] . The large number of rural families who are subsistence farmers emphasizes the importance of food-based solutions for adequate feeding of families. The recently revised (2013) national Nutrition Program has made plans to promote multi-sectoral linkages involving nine ministries including agriculture, education, health and others to address nutrition problems.
Methods
A literature review was conducted that included a number of field studies, including several by the authors, to describe feeding patterns, diet content and quality, nutritional outcomes, and feeding practices of mothers of young children in Ethiopia.
Results

Infant and Young Child Feeding (IYCF) practices
Positive features of IYCF practices in Ethiopia are the high prevalence of "ever breastfeeding" as well as the trend toward prolonged breastfeeding of infants and young children. According to the National Demographic and Health Survey (DHS) conducted in 2011, 97.8% of rural infants and 95.2% of urban infants had ever been breastfeed [1] . Furthermore, many rural mothers continue breastfeeding at least until their child reaches the age of 24 months, and some continue for a longer time. A study of 12-to 23-month-old children in a rural area showed that only 4% were not breastfed on demand at the time of the study [3] , and the DHS national data report that more than 82% of children were still breastfeeding at 24 months of age [1] . In northern Ethiopia, 88% of young children were breastfed until 2 years of age, and 25% continued to be breastfed for more than 3 years [4] . However, more than 55% of these mothers suffered from chronic energy deficiency, with body mass index < 18.5, reminding us of the need also to supply sufficient nutrients and energy to the lactating woman [4] .
Problem areas for IYCF practices include the fact that 27% of infants received a prelacteal feed and only 49% had begun to receive any solid or semisolid food by 6 to 8 months [1] . Mulugeta and colleagues found that infants and children who failed to receive complementary foods at the appropriate age had significantly lower length-for-age and weight-for-age z-scores [4] . Cereal gruels were sometimes diluted to reduce viscosity, which also reduced nutrient density, and essentially no fat was included in the complementary foods [3, 4] .
Patterns of stunting and underweight in infants and children
Although the rates of undernutrition in Ethiopia decreased somewhat in the 2011 DHS, stunting was observed in 44% of children under 5 years of age, underweight in 29%, and wasting in 10% [1] . The prevalence of stunting was 46% among rural children, but it was also high in urban areas at 36% [1] . Numerous investigators found the rate of malnutrition to increase with age [3, 4] . For instance, in the DHS data, mean height-for-age z-scores were near zero at birth but decreased to -2.0 by 18 to 24 months [1] .
The rate of stunting was highest in the north (Amhara region) at 52% and lowest in Addis Ababa at 22%. If the mother had completed secondary education, her children were least likely to be stunted (19%). If the mother had no education, the stunting rate was 47%. Children from households in the highest wealth quintiles had a stunting rate of 30%, while those from the lowest household wealth quintile had a stunting rate of 49% [1] .
Availability of micronutrients to children
A very positive development for micronutrient status in Ethiopia was the proclamation in 2012 by the Government of Ethiopia that all salt for human consumption should be iodized. At the time of the 2005 DHS, only 20% of households had adequately iodized salt [5] . In southern Ethiopia, several studies found less than 5% of household salt to be adequately iodized [6, 7] . The goiter rate in women was reported to be as high as 60% [8] . Pregnant women were found to have only 10% of the recommended urinary iodine excretion value for pregnant women of 150 µg/dL [9] , and palpable goiters could already be identified in 5-year-old children [6] . Obviously the effort by the Government of Ethiopia to require salt to be iodized is an important step forward for the country.
Historically, Ethiopia has reported very high rates of vitamin A deficiency. In a paper in 1993, a rate of Bitot's spots of 6.6% was found in the Hararge region [10] , with other serious signs of deficiency also present. Many of the cases of blindness in schools for the blind could be retrospectively attributed to vitamin A deficiency [11] . According to a nationwide survey of 6-month-to 6-year-old children, 1% of children had Bitot's spots, 16% had serum vitamin A < 0.35 µmol/L, and 44% had serum vitamin A between 0.35 and 0.69 µmol/L [12] . Although the program to supplement children aged 6 to 59 months with large doses of vitamin A is helpful in reducing the prevalence of severe vitamin A deficiency, the 2011 DHS reported that only 53% of children received vitamin A supplements in the 6 months preceding the survey [1] . Furthermore, in 2010, Demissie and colleagues reported a 1.7% rate of Bitot's spots and that only 22% of children had received supplemental vitamin A in the previous 6 months, emphasizing the importance of food-based sources of vitamin A, particularly in rural children. A survey of 12-to 59-month-old children in southern Ethiopia showed minimal consumption of either plant or animal sources of vitamin A, especially among those children whose mothers were unaware of the importance of vitamin A [13] . The mother's level of education and household wealth were closely associated with the likelihood of children receiving vitamin A supplements [1] .
The bioavailability of minerals such as iron, zinc, and calcium is highly affected by phytate concentrations in the diet [14, 15] . Iron and zinc intakes of 97 infants and toddlers (6 to 23 months) were far below World Health Organization recommendations, even assuming medium bioavailability of these nutrients from the diet [3] . None of the infants and toddlers had consumed any animal-source foods during the previous 24 hours, so it is likely that the bioavailability of iron and zinc from their diets was quite low [3] . However, questions remain about dietary intakes of iron and its bioavailability from Ethiopian diets. Abebe and colleagues suggested that high and variable iron levels in some foods may come from soil contamination [14] . Furthermore, fermentation of foods reduced the phytate:zinc and phytate:iron molar ratios [14, 16] .
The 2011 DHS reported that overall anemia prevalence (adjusted for altitude) was 44% (21% mild, 20% moderate, and 3% severe anemia), with the highest S211 Context for food-based approaches in Ethiopia levels among children aged 9 to 11 months [1] . The prevalence decreased steadily from 12 to 59 months of age. However, the DHS report did not specify how much of this anemia was due to malaria or to other deficiencies besides that of iron [1] .
Low zinc status has been found in pregnant women in southern Ethiopia [17, 18] . Umeta and coworkers found significant improvements in length and weight among stunted infants in rural Ethiopian villages who were supplemented daily with 10 mg of zinc as zinc sulfate for 6 months [19] .
Contextual contributors to low dietary diversity
Diet diversity of young children is quite low [3, 4] . Focus group discussions revealed that mothers believed that animal-source foods were not needed by infants and children. Goat's milk was limited as a complementary food because of fear of parasites, and livestock products were primarily used for income generation rather than consumption [3] . The average consumption of animal-source foods by 556 preschool children (12 to 59 months of age) was 0.4 servings per week [13] . In another study, mothers stated that children would not like to eat porridge containing dried meat. However, the sensory attributes (flavor, smell, texture, and acceptability) of a maize-bean porridge mixture were significantly increased by the addition of 10% dried meat to the maize-bean flour before preparation [20] . Feeding animal-source foods to children in Ethiopia is not common. In a group of primary school children from Hawassa town, only 13.8% had consumed meat, fish, poultry, or eggs the day before the survey [21] .
Relations between dietary diversity and predictors of cognitive function in children
The importance of animal-source foods for children's cognition was established in a longitudinal feeding trial in primary school children in Kenya in which different school groups were randomized to treatments providing meat, milk, or energy or controls who received no feeding [22] [23] [24] . Children who received supplemental food with meat performed better than all groups on Raven's Progressive Matrices. Children supplemented with meat or with energy performed better on arithmetic tests than did children in the control group. In a cross-sectional study of primary school children in Ethiopia, the group who had consumed meat, fish, poultry, or eggs on the day before the trial had significantly higher scores on number recall, word order, and the triangles test from the several tests in the Kaufmann Assessment Battery for Children II [21] .
Reasons for low dietary diversity in Ethiopia
Poverty and lack of information or knowledge contribute to low dietary diversity in Ethiopia [25] , and dietary diversity for children is typically higher in the higher wealth quintiles. However, even among urban primary school children, only 22% had consumed foods from as many as five food groups the day before the survey [21] . Only 36% of the mothers or caretakers of rural preschool children reported that the household produced one or more provitamin Arich fruits or vegetables [13] . Additionally, more than half of the preschool children had individual dietary diversity scores of only 1 to 3 of a possible 9 [13] . These data might suggest promotion of home gardens as one solution for low dietary diversity, but the context for introduction of such programs will be important. A study in northern Ethiopia found no association between home gardening and the nutritional status of young children. Among the factors that deserve further investigation are mothers' allocations of time for home gardening, actual consumption of foods from home gardens by young children, and replacement of more energy-dense foods by fruits and vegetables [4] . Fruits and vegetables in general are not widely available and are not consumed in large variety by adults or children [26] .
Discussion
Numerous studies show that the nutritional status of infants and toddlers decreases between 6 and 23 months of age, and therefore a focus on appropriate complementary feeding is critical [3, 27] . Deficiencies of nutrients such as vitamin A have also been shown to be serious in 6-to 9-year-old children [28] , so a situational analysis is important to direct nutrition education and behavioral change programs.
Traditionally, there are several unique dietary characteristics of Ethiopia that will be advantageous to retain, including the high rate of continued breastfeeding to 24 months of age [1] . Germination and fermentation of cereals such as teff and fermentation of enset may increase the bioavailability of trace elements [4, 16] . Rural women are willing to use mixtures of cereals and legumes for complementary feeding once they have been introduced to the practice [29] . The energy density of complementary foods is low, so attention to additional sources of lipids in the diet needs consideration [4, 30] .
Behavior change communication will need to be contextual. In 2005, the percentage of women with no access to radio, television, or newspapers at least once a week was 80%. In 2011, 33.7% of rural families possessed a radio, but only 1.1% had television. Mobile phone ownership in rural areas is now 12.8%, up from zero in 2005 [1, 5] .
Several changes in Ethiopia contribute to opportunities for change in dietary patterns of children. Maternal education is positively associated with knowledge of the importance of nutrients for child health, especially iodine and vitamin A [9, 13] . The 2005 DHS reported that 74.8% of rural women had no education [5] , but the Government of Ethiopia has put a strong emphasis on education. The 2011 DHS reported that the number of rural women aged 15 to 49 with no education had decreased to 50.8% [1] . Furthermore, the rate of enrollment of girls in primary school is now 84% [25] . Creative ways of providing trainings for the community health extension workers as well as for the newly organized health development armies also hold potential for improving the diets of mothers and children.
